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Syntactical vs. Semantical Changes
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A Short History of Behavioral Core Calculi

A-Calculus
(1930)
CCS CSP
(~1980) (~1978)

A- Calculus
+ Concurrency
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Delta-oriented Software Product Lines
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Delta Dependency Graph
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PEop

* What is ¢p? temporal properties (safety, liveness)
* How to verify ¢ on CCS specifications P? model checking
= What happens with ¢ in §(P)? it depends...
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What is ¢?

Definition 4.1 (Modal p-Calculus). A modal p-calculus formula is an ex-
pression following the form vZ.a) N [a)Z or nZ.ap NV («)Z where

o= tt | fflq| g | Z YA | PV | (@) | [a]y
where g € P, a € Act and Z € Var. Let P € P(Act,K) and ¢ a formula. Given

an evaluation of atomic propositions Ip : P — 2P(AtK) and an evaluation of
variables Ty, : Var — 2PACK) P = o iff P € |57 (cf. Fig. 6).

“[...] the system is intended to perform fast wiping whenever
receiving the input heavy... [...]":

© = ps.(heavy) (fast Wipeptt V (—)Z

&2
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(1) P~ P’ iff P and P’ satisfy the same set of p-calculus formulae

[Stirling et al.]
(2) P = P’ implies P ~ P’
[Milner et al.]

»Standard Congruence on CCS Terms:
“P+Q0=Q+P,P+P=P,..
"P|Q =Q|P,PIO=P

"a.(P+Q) Za.P+ a.Q
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What happens with ¢ in 6(P)? (2/4)

Proposition 4.1. Let 6 = (K, 0, K") € A(K,®) and P,Q, P' € P(Act,K).

o(a.P) = a.d(P) (1)
(P+Q) = d4(P)+4(Q) (2)
(PIQ) = o(P)|QiféQ)=Q (3)
5(X) = 6(P)ifK+#X and X 2 P’ (4)
6(P) = P ifd is not applicable in P (5)
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What happens with ¢ in §(P)? (4/4)

Proposition 4.2. Let P,Q, R € P(Act,K) and ¢ a p-calculus formula.

PEpAP=Q = QFy (6)
PEoANQEy = P+QEy (7)
PIREFEeAP=Q = Q|REy (8)

Theorem 4.1. Let § = (K, ¢, K') € A(K,®) and P € P(Act,K). If 6(P) =P
and P = ¢ then §(P) = .

[M. Lochau, S. Mennicke, H. Baller, L. Ribbeck: DeltaCCS: A Core Calculus for Behavioral
Change, 2014]
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Ongoing Work

= I[ncremental SPL model-checker in MAUDE

* Define normal forms for (theoretically) optimal congruence
application strategies

" Explore second DeltaCCS semantics for family-based SPL model
checking

" Interleave family-based and incremental SPL Test Suite Generation
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